Triethylammonium 5-[(1,3-dimethyl-2,4,6-trioxo-tetrahydropyrimidin-5(6H)-ylidene)-(methylthio)methyl]-1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-olate (5), obtained from 5-[bis (methylthio)methylene]-1,3-dimethyl-2,4,6(1H,3H,5H)-pyrimidinetrione (2) and 1,3-dimethylbarbituric acid in the presence of triethylamine, is protonated by methanesulfonic acid to give 5,5 -(methylthiomethanediylidene)bis(1,3-dimethylpyrimidine-2,4,6(1H,3H,5H)-trione) (6) in good yield. Compound 6 is oxidized in two steps by m-chloroperbenzoic acid to give 5,5 -(methylsulfinylmethanediylidene)bis(1,3-dimethylpyrimidine-2,4,6(1H,3H,5H)-trione) (7) and 5-[(1,3-dimethyl-2,4,6-trioxo-tetrahydropyrimidin-5(6H)-ylidene)(methylsulfinyl)methyl]-5-hydroxy-1,3-dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (8), respectively. Excess pyridine eliminates methanesulfinic acid from 8 to give the zwitterionic 5-[(1,3-dimethyl-2,4,6-trioxo-tetrahydropyrimidin-5(6H)-ylidene(pyridinium-1-yl)methyl]-1,3-dimethyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-olate (9). The crystal structures of compounds 6, 8, and 9 are reported.
Introduction
Electrophilic methylene compounds are useful precursors in organic synthesis [1] . Bis(thiomethyl)methylene derivatives of Meldrum's acid (1) ( [2 -5] and references cited therein) and 1,3-dimethylbarbituric acid (2) [6] act as electrophiles owing to the pronounced tendency of their heterocyclic rings to accept negative charges by π electron delocalization.
Recently, we reported on the synthesis of the salts 3 and 4 reacting 1 with Meldrum's acid or 1,3-dimethylbarbituric acid in the presence of triethylamine [7, 8] which are of interest as precursors for electron-deficient allenes [9] . Owing to the low stability of Meldrum's acid derivatives towards acids, we have been interested in the preparation and chemistry of the corresponding barbituric acid derivative 5, and in the substitution of its second thiomethyl substituent.
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Results
Similar to 3 and 4, the salt 5 is obtained from 2 and 1,3-dimethylbarbituric acid in the presence of triethylamine as a stable compound in good yield. The NMR spectra exhibit the corresponding nuclei of the heterocyclic rings to be chemically equivalent at r. t. owing to resonance or dynamic effects as observed for solutions of 3, for which the enolate function was found to be localized at one ring unit in the solid state [8] .
We did not succeed in eliminating thiomethanol and triethylamine on heating 5 in vacuo even in the presence of bases. Methanesulfonic acid protonates 5 at the carbon atom C5 of the enolate ring instead of the adjacent oxygen atom to give compound 6 which is also resistant towards thiomethanol elimination.
The reaction of 6 with m-chloroperbenzoic acid affords the sulfoxide 7 in good yield. Surprisingly, with two equivalents of m-chloroberbenzoic acid compound 8 is formed instead of the expected sulfone. Further oxidation does not occur even under forcing conditions. The carbinol 8 reacts with excess pyridine to give the zwitterionic pyridinium compound 9 under elimination of pyridinium sulfinate.
To get more insight into their bonding, we determined the crystal structures of compounds 6, 8, and 9 (Tables 1 and 2 , Figs. 1 -3 ). In the sulfur-containing compounds 6 and 8 we observe similar bond lengths and angles for the heterocycles including their connection to the bridging carbon atom (for individual values see Table 2 ). As expected, the geometry around the sulfur atoms is determined by the change of their oxidation state which influences their degree of hybridization [6/8: C(13)-S(1) 1.724(2)/1.812(5), . These structural details merit attention because of the lengthening of the C-S bond on going from the sulfide to the sulfoxide thus reflecting the weakening of this bond, possibly by decrease of π bonding. 
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1.458 (3) 1.471 (7) 1.463(4) C(1)-C (4) 1.465(3) 1.467 (7) 1.459(4) C(7)-C (8) 1.506(3) 1.528 (7) 1.456(4) C (7) In 6, the distance O(1)···S (1) is clearly inside the van der Waals range (2.608Å). Going from 6 to 8, a change in the relative orientation of the SMe substituent is observed apparently caused by the formation of a hydrogen bond connecting the SO and OH fragments [O(101)···O(111) 2.515Å]. This bonding may also be responsible for the lack of sulfone formation. Over all, bond lengths and angles in the surroundings of the sulfur atom in 6 are very similar to those in 2 [6] , while 8 resembles closely the structure of Ph 2 S(O) [10] .
For the pyridine adduct 9, the X-ray structure reveals an almost symmetrical π electron distribution inside the barbituric acid moieties and their connection [C(1)-C(13) 1.395(4), C(13)-C(7) 1.396(4)Å] which is in contrast to the structure of the anion in the salt 3 [8] . Nevertheless, we observe an interplanar angle between the planes C(1)C(2)O(1) and C(7)C(10)O(6) of 63.9 • .
Concluding Remarks
As expected, the barbituric acid derivative 5 is obtained by the synthetic route formerly outlined for similar salts. Fission of the C-S bond to obtain the electron deficient allene 10 did not occur under thermal conditions. This finding may be interpreted as a result of the π-acceptor properties of the heterocyclic ring which causes strengthening of the C-S bond.
Oxidation of the thiolate sulfur atom lowers this π interaction and enhances its leaving group quality. Thus, nucleophilic substitution of the sulfinyl substituent in 8 occurs with excess pyridine. We will report on our experiments to remove the pyridine substituent from 9 and the properties of the resulting allene 10 in due course.
Experimental Section
All experiments were performed in purified solvents under argon. 1,3-Dimethyl-5-bis(thioethyl)methylenebarbituric acid (2) was obtained according to a published procedure [6] .
C 20 H 31 N 5 O 6 S (5)
To a solution of 3 (2.60 g, 10 mmol) and 4 (1.56 g, 10 mmol) in THF (30 mL) triethylamine (1.4 mL, 10 mmol) was added. The mixture was stirred at r. t. for 2 h, then the volatile components were removed in vacuo. The residue was stirred in diethyl ether (30 mL) for further 3 h, and the resulting precipitate was filtered to give after recrystallization from DMSO/diethyl ether 3.5 g (75 %) of 5 as stable red crystals. - 1 To a solution of 5 (4.70 g, 10 mmol) in THF (20 mL) methanesulfonic acid (0.65 mL, 10 mmol) was added. The mixture was stirred at r. t. for 1 h, then the volatile components were removed in vacuo. The residue was washed with 20 mL of water and recrystallized from dichloromethane/diethyl ether to give 2.11 g (45 %) of 6 as stable colorless crystals. To a solution of 6 (3.68 g, 10 mmol) in dichloromethane (20 mL) m-chloroperbenzoic acid (77 %, 2.25 g, 10 mmol) was added at −60 • C. The mixture was stirred overnight, and the volatile components were removed in vacuo. To the resulting residue 20 mL of diethyl ether was added at r. t., and the mixture was stirred for 5 min. The filtered precipitate was recrystallized from benzene/light petroleum to give 2.25 g (70 %) of 7 as stable yellow crystals. (9) Compound 8 (1.00 g, 2.5 mmol) was stirred overnight in 10 mL of pyridine. The volatile components were removed in vacuo. To the residue, 20 mL of dichloromethane was added, and the solution was stirred for 5 min. at r. t. The filtered solution was extracted with 10 mL of water. The organic layer was dried over sodium sulfate and evaporated to dryness. The residue was recrystallized from dichloromethane/diethyl ether to give 0.51 g (51 %) of 9 as stable red crystals. CCDC 710064 (6), CCDC 710065 (2 8·C 6 H 6 ) and CCDC 710066 (9·CH 2 Cl 2 ) contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
